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Motivation: 
-Increasing nutritional value of food products 
-Introducing new textures to food products by varying amounts of whey proteins and phospholipids 
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Methods: 
The milk fat globular membrane (MFGM) is a complex structure composed mainly of phospholipids, sphingolipids, and membrane specific proteins. 
The composition and size of the MFGM  differs based on the isolation, purification, and techniques used in analysis of the membrane as well as  
physiological, chemical, and mechanical factors present during its creation.1 The MFGM is an important field of study due to the potential 
applications of its anticarcinogenic, antimicrobial, and antiviral properties.1 This experiment analyzes the effects of separation techniques and 
composition of lipids and proteins on the structure of aggregates in the MFGM.  
 
Composition of materials: 
WPI: 95% pure whey protein 
WBM: Whey protein and phospholipids 
SBM: Whey protein, phospholipids, and triglycerides 
 
Discussion: 
When the aggregates found in whey protein isolate, whey buttermilk, and sweet 
buttermilk were broken up using either a homogonizer or a microfludizer the smallest 
particle size was 1.5 microns. Because nothing smaller could be found, it was 
determined that the size of the base unit of the MFGM is 1.5 microns. Confocal 
microscopy was used in order to view the aggregates formed in each type of milk and 
determine the effect of composition on aggregate size. From this it was determined 
that phospholipids act as nucleation sites for proteins, causing more aggregates. This 
type of information is important because understanding the MFGM and the interactions 
between lipids and whey protein is an integral part of creating food that is not only 
more nutritious but also introduces new textures and tastes to the food industry. 
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